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(54) Portable radio terminal with remote control 

(57) A portable radio tenminal includes a radio com- 
munication section, a storage section, an input section, 
and a remote operation signal sending section. The ra- 
dio communication section receives, through a network, 
remote operation data formed from operation informa- 
tion and remote operation information conresponding to 
the operation infonmatlpn and used to operate a device 
as an operation target by remote control. The storage 



section stores the remote operation data received by the 
radio communication section. The input section inputs 
the operation information. The remote operation signal 
sending section sends a remote operation signal for op- 
erating the device as the operation target by remote con- 
trol on the basis of the remote operation information in 
the remote operation data stored in the storage section 
in correspondence with the operation information input 
from the input section. 
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Description 

[0001] The present invention relates to a portable radio terminal. A portable radio ternninal having a plurality of keys 
will be described below, by way of example, in illustration of the invention. 

5 [0002] Portable radio terminals, for example portable telephones, are able to use communication sen/ices in more 
and more locations as the devices become more compact and lightweight, and as service areas expand. As a conse- 
quence, a user tends always to carry a portable radio terminal, not only when on a visit, but also at home. 
[0003] Along with the reduction in the size and the weight of portable radio terminals, advanced communication 
services have become available in communication systems, and a portable radio terminal itself is controlled by a CPU 

10 (Central Processing Unit) having a high processing ability. For example, a portable telephone may be provided with a 
telephone directory function, which enables the direct calling of another party, who has been registered in advance, 
by the operation of a key with a minimum of labour. A portable telephone having a data communication function is able 
to access various servers on the Internet in which computer networks are connected to each other in order to browse 
the contents. As described above, such advanced additional functions provide added value to a portable radio terminal. 

15 [0004] One of the additional functions providing added value to a portable radio terminal is a remote control (to be 
refen-ed to as an RC hereinafter) function that takes the portability or the key sharing of a terminal into consideration. 
The RC function in one example is able, by sending RC data, to control, from a remote site, an electronic device and 
thus the contents of a home, using infra red rays. 

[0005] There are many multifunctional home electronics equipment and apparatus, each having an RC unit capable 
20 of being operated remotely. However, the RC units have various shapes and their individual operation is complicated 
due to the multiple and various functions of the electronic devices, and the operation of each electronic device is 
therefore very cumbersome. To reduce this complication, a technique has been proposed in which the above-described 
RC function unit is attached to a portable radio terminal, such as a portable telephone having a key layout that is familiar 
to the user in operation because the user always carries it. This eliminates the cumbersome operation for each of the 
25 plurality of RC units and Improves the operabillty of the RC function. 

[0006] Reference will now be made to Fig. 25 of the accompanying drawings, which shows a block schematic circuit 
diagram of a previously proposed portable radio telephone having an RC function. 

[0007] Referring to Fig. 25, there is shown a portable radio terminal which has a basic portable telephone module 
10, an LCD (Liquid Crystal Display) 11 , a memory 12, and a switch 13. as in a normal portable telephone. The basic 

30 portable telephone module 10 has an antenna 14 and is able to carry out the nonnal speech communication function, 
or a telephone directory function, through a mobile communication network (not shown). The basic portable telephone 
module 10 carries out speech communication by mobile communication through the antenna 14, in accordance with 
an input operation to the switch 13 on the basis of various kinds of setting information stored in the memory 12. At this 
time, before the start of speech communication, the telephone directory or speech communication state is displayed 

35 on the LCD 11. 

[0008] This portable radio terminal also has an RC function control section 15, a driver 16, a light-emitting element 
17. a waveform shaping section 18, and a phototransistor 19. The RC function control section 15 controls the RC 
function. In this portable radio terminal, the control is switched to the basic portable telephone module 1 0, or to the RC 
function control section 15 by mode switching through the switch 13. 

40 [0009] When the RC function is selected by mode switching the RC function control section 15 performs, through 
the basic portable telephone module 1 0, the RC operation corresponding to the input operation of the switch 13 on the 
basis of various kinds of setting information stored in the memory 12. More specifically, an RC data pattern registered 
in the memory 12 in advance in correspondence with the pressed key of the switch 13 is read out, and the driver 16 
causes the light-emitting element 17 to emit light. 

45 [0010] For such an RC operation, this portable radio terminal can register RC data corresponding to a unique RC 
unit used by the user. The user performs a desired RC operation while directing the light-emitting section of an available 
RC toward the phototransistor 19 of the portable radio terminal. In the portable radio terminal, the phototransistor 
photoelectrically converts the RC data in accordance with the user's operation, and the waveform shaping section 18 
converts the RC data into digital data in order to acquire pattern signal data. 

50 [0011] The RC function control section 15 registers, in the memory 12, a function name for specifying the type of 
pattern signal data registered through the switch 13, and the pattern signal data digitized by the waveform shaping 
section 1 8, in correspondence with each other. Thus, the user registers RC data, in the portable radio terminal, in units 
of operations of the available RC unit. 

[0012] A selection window for registered function names is displayed on the LCD 11 . When a function name is se- 
55 lected by the svwtch 1 3, a corresponding pattern signal data Is read out from the memory 1 2. The readout pattern signal 
data is input to the light-emitting element 17 through the driver 16, so that light corresponding to a predetermined 
pattern is emitted. Such a radio portable ternninal having an RC function is disclosed in Japanese Patent Laid-Open 
No. 9-233549 entitled as "Portable Telephone Set". 
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[0013] However, in the previously proposed portable radio terminal having an RC function, the RC data of an available 
RC unit must be registered in advance in order to operate the RC function. The registration operation is very cumber- 
some and time-consuming. More specifically, a pattern signal emitted from an available RC unit must be received by 
the phototransistor and stored in the memory, and the function name of the pattem signal, required upon pressing a 
key, must be input in units of the RC operations to be registered. 

[0014] Additionally, in the above-described previously proposed portable radio terminal, the operability inevitably 
degrades and visibility is poor. This is because a text-type selection v^indow is displayed on the LCD 11 , and a function 
name is selected therefrom. To solve this problem, each registered RC operation can be assigned to a plurality of keys 
of the radio portable terminal. However, the number of keys is too small to share a plurality of RC units, and the key 
assignment must be changed in units of the RC units. In this case, the user is easily confused in endeavouring to 
recognize which RC unit is being operated, and the operability Is considerably degraded. 

[0015] Features of a portable telephone to be described below, by way of example in illustration of the invention, are 
that it provides a portable radio terminal that it is capable of registering RC data comparatively easily, and that it has 
improved operability for RC. 

[0016] In a particular arrangement to be described below, by way of example in illustration of the present invention, 
there Is a portable radio terminal which includes radio communication means for use in receiving, through a network, 
remote operational data including operation information and remote operation information corresponding to the oper> 
ation infonmation and which is for use in operating a device as an operation target by remote control, storage means 
for storing the remote operation data received by the radio communication means, input means for inputting the oper- 
ation infonnation, and remote operation signal sending means for sending a remote operation signal for operating the 
device as an operation target by remote control on the basis of the remote operation information in the remote operation 
data stored in the storage means in correspondence with the operation information input from the input means. 
[0017] The following description and drawings disclose, by means of examples, the invention which is defined in the 
appended claims, whose terms determine the extent of the protection conferred hereby. 
[0018] In the drawings:- 

Fig. 1 is a block schematic view showing a communication system to which an arrangement illustrative of the 

present invention is applicable, 

Fig. 2 is a front view showing the outer appearance of a portable radio terminal, 
30 Fig. 3 is a block schematic circuit diagram of the portable radio terminal shown in Fig. 2, 

Fig. 4 is a flow chart outlining a user's operating steps to implement an RC function in the portable radio terminal 
shown in Fig. 2, 

Fig. 5 is a flow chart for use in describing Internet access processing using the portable radio terminal shown in 
Fig. 2, 

35 Fig. 6 is an illustration of a display of a menu on an LCD of a portable terminal, 

Fig. 7 is a view showing the URL setting window on an LCD of a portable terminal, 

Fig. 8 is a view showing a downloaded home page image on an LCD of a portable terminal, 

Fig. 9 is an illustration of a downloaded menu display on an LCD of a portable terminal. 

Fig. 1 0 is a flow chart for use in illustrating the processing of a function mode setting in the portable radio terminal 

40 shown In Fig. 2, 

Fig. 11 Is an Illustration of a model selection menu display on an LCD of a portable telephone, 
Fig. 12 is an illustration of an RC operation window on an LCD of a portable telephone. 
Fig. 13 is a flow chart for use in describing the processing of the RC function shown in Fig. 1 0, 
Figs. 14A to 14C are views of signal code patterns. 

45 Figs. 15A to 15F are views of the light emission signal patterns of an RC operation, 

Fig. 16 is a view showing a light emission signal output from a light-emitting element; 
Fig. 1 7 is a view showing the state of air conditioning apparatus selection on an LCD of a portable terminal. 
Fig. 18 is a view showing the state of an RC operation display of an air conditioning apparatus on the LCD of a 
portable terminal, 

50 Fig. 19 is a block schematic circuit diagram of a portable radio terminal in a second illustrative anrangement, 

Fig. 20 is a flow chart for use in outlining a user's operating steps for implementing the RC function of the portable 

radio terminal shown in Fig. 19, 

Fig. 21 is a flow chart for use in describing Internet access processing of the portable radio terminal shown in Fig. 19, 
Fig. 22 is a flow chart for use in describing the processing of the RC function in the portable radio terminal shown 
55 in Fig. 19, 

Fig. 23 is a block schematic circuit diagram of a portable radio terminal in a third illustrative anrangement. and 
Fig. 24 is a front view of the outer appearance of the portable radio terminal referred to in Fig. 23. 
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[0019] Referring to Fig, 1 , a portable radio terminal 20 is shown connected to a server 22, in which RC data is to be 
stored, through the Internet 21 as a data communication network In which computer networks (not shown) are con- 
nected to each other. 

[0020] The portable radio terminal 20 has an RC function for operating an electronic device by remote control using 
5 infrared rays, and mobile communication is carried out through a mobile communication network (not shown). The 
server 22 has a memory 22a for storing RC data relating to various kinds of electronic devices. RC data stored in the 
memory 22a are downloaded to the portable radio terminal 20 through the Internet 21 . 

[0021] As shown in Fig. 2, the portable radio terminal 20 has a loudspeaker 30, an LCD 31 , a switch section 32, and 
a microphone 33. which are sequentially laid out from the upper portion to the lower portion of the front surface. The 
10 switch section 32 has a "PWR" key 36, a "Mode" key 37, a "Menu" key 38. an "MSG" key 39, cursor keys 40. and a 
ten-key pad 41 . The portable radio terminal 20 also has an antenna 34 and light-emitting element 35 on Its upper 

surface. 

[0022] In this arrangement, the portable radio terminal 20 is empowered by pressing the "PWR" key 36 of the switch 
section 32, and the telephone function mode and the remote control (RC) function mode are brought into operation by 
15 pressing the "Mode" key 37. In the telephone function mode, when a call is received, the call is connected by pressing 
the "MSG" key 39. 

[0023] In each function mode, the cursor keys 40 are operated while referring to a menu window displayed on the 
LCD 31 by pressing the "Menu" key 38. By operating the cursor keys 40, various functions are set in correspondence 
with selected items set in advance. For example, in the telephone function mode, the settings for the telephone directory 

20 and the ringing tone, or the settings for internet access are made. In normal speech communication in the telephone 
function mode, the portable radio terminal is connected to a base station (not shown) through an antenna 34 by oper- 
ating the switch section 32, and then to the telephone set of another party through the communication line. When the 
communication line is connected, voice information which is input from the microphone 33 is sent to the other party, 
while the received voice information of the other party is output from the loudspeaker 30. 

25 [0024] In the RC function mode, the cursor keys 40 are operated while referring to the menu window displayed on 
the LCD 31 by pressing the "Menu" key 38. By operating the cursor keys 40, a device is selected from downloaded 
RC data as a remote control target The portable radio terminal 20 sends, from the light-emitting element 35 to the 
electronic device which is a remotely controlled target, a light emission signal having a light emission pattern generated 
in correspondence with the operation contents of the switch section 32 or cursor keys 40 on the basis of the selected 

30 RC data. 

[0025] Fig. 3 shows the circuit blocks of the portable radio terminal 20. The portable radio terminal 20 has a radio 
frequency section (to be referred to herein as an RF section) 50 for performing radio communication through the antenna 
34, the LCD 31 (Fig. 2) for displaying information in the form of characters and the like, an LCD driver 51 for driving 
the LCD 31 to cause it to display information, the light-emitting element 35 (Fig. 2) formed from, e.g., a light-emitting 
35 diode, a driver 52 for driving the light-emitting element 35 to make it emit light based on a signal corresponding to RC 
data, a control section 53 for controlling each section of the terminal, a memory 54 for storing both the processing 
result of the control section 53 and RC data, and the switch section 32 (Fig. 2) for Inputting various operating content 
information. 

[0026] In the portable radio terminal 20 having the above arrangement, menu data set in the memory 54 in advance 
40 is displayed on the LCD 31 through the LCD driver 51 . According to the operating contents of the switch section 32, 
mobile communication through the RF section 50, Internet access, or the output of a light emission pattern for the 
remote control of an electronic device is carried out from the light-emitting element 35. The control section 53 has a 
CPU 53a. The CPU 53a executes the above-described control in accordance with a control program stored in the 
memory 54. 

45 [0027] The outline of the user's preparation operation for implementing the RC function using the portable radio 
terminal 20 will now be described with reference to Fig. 4. First, the user connects the radio portable terminal 20 to the 
server 22 through the Internet 21 in the telephone function mode (step S40). Desired RC data is downloaded from the 
RC data relating to the various electronic devices, which are stored in the memory 22a of the server 22 (step S41 ). 
[0028] Next, in the RC function mode, the contents of the RC operation are displayed on the LCD 31 on the basis 

50 of the downloaded RC data. The user operates the switch section 32, or the cursor keys 40 while referring to the display. 
The portable radio terminal 20 generates a light emission pattern of RC data conresponding to the operation contents 
instructed by the user, and outputs the light emission signal from the light-emitting element 35. Thus, the user is able 
to operate an electronic device corresponding to the downloaded RC data by the remote control (step S42). 
[0029] Fig. 5 shows Internet access processing using the control section 53. The control section 53 always monitors 

55 the ON state of each key in the switch section 32. and executes the following processing upon the detection of the ON 
state of the "Menu" key 38. First, the control section 53 displays through the LCD driver 51 . the menu data stored in 
the memory 54 on the LCD 31 (step S60). 

[0030] Fig. 6 shows the state of the menu display on the LCD 31 in step S60. When the "Menu" key 38 is pressed, 
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there are displayed on the LCD 31 as items which may be selected "telephone directory" for registering, in advance, 
the telephone number and name of the other party that is used frequently, "ringing tone setting" for setting the ringing 
tone in accordance with the caller, "other setting", and "Internet access". A cursor indicating the selection item is moved 
by operating the cursor keys 40. An item is selected by a predetermined determination button. 

5 [0031] After menu display in step S60. when "telephone directory" is selected by operating the cursor keys 40 (step 
S61 : YES), the control section 53 reads out the telephone directory registration infomnation stored in the memory 54 
and executes a predetermined telephone directory function (step S62). When "ringing tone setting" is selected and not 
"telephone directory" (step S63: YES, and step S61: NO), the control section 53 reads out the ringing tone setting 
infonmation stored In the memory 54 and executes a predetermined ringing tone setting function (step S64). When 

10 "Internet access" is selected and not "ringing tone" (step S65: YES, and step S63: NO), the control section 53 reads 
out URL (Uniform Resource Locator) setting processing Information for specifying the positions of various resources 
on the Internet, which is stored in the memory 54. Thus, a predetermined internet access function can be executed. 
[0032] Fig. 7 shows the display state of the LCD 31 in the URL setting processing after the above-described reading 
of URL setting information. A URL for specifying a server to be accessed on the Inlemet Is input next to "URL>" by 

15 operating the switch section 32 (step S66). 

[0033] After the URL setting, the control section 53 accesses the server 22 on the Internet through the RF section 
50. Next, the control section 53 receives the downloaded display data from the server 22 and displays it on the LCD 
31 . Figs. 8 and 9 show various windows displayed on the LCD 31 after the download. In this case, an RC data download 
service is provided as one of the selection items displayed on the home page. The user selects the RC data download 

20 service window of the accessed home page by operating the cursor keys 40 and then, as shown in Fig. 9, selects a 
desired electronic device from various electronic devices displayed to acquire the RC data. 

[0034] When the user requests the acquisition of the desired RC data, the control section 53 receives the downloaded 
RC data via the RF section 50 and the antenna 34 (step 867) and stores the RC data in the memory 54 (step S68). 
At this time, the received RC data and the name of the model or item that can be operated by the RC data are stored 

25 in conrespondence with each other. 

[0035] When "other setting" and not "Internet access" is selected by operating the cursor keys 40 (step S65: NO), a 
setting function is executed on the basis of other setting information stored in the memory 54 (step S69). When process- 
ing in step S62, S64, S68, or S69 is ended, the series of processing operations are ended. 
[0036] After the server has been accessed, and the desired RC data has been downloaded (steps S40 and S41 in 

30 Fig. 4), the RC function can be executed, in addition to the normal telephone function by operating the "Mode" key 37 
(step S42 In Fig. 4). 

[0037] Fig. 1 0 shows the function mode setting processing by the control section 53. The control section 53 monitors 
the ON state of each key in the switch section 32, and executes the following processing steps upon the detection of 
the ON state of the "Mode" key 37. First, the control section 53 displays the menu data stored in the memory 54 on 
35 the LCD 31 through the LCD driver 51 (step S70) to prompt the user to switch the mode to the telephone function 
mode, or the RC function mode. 

[0038] When the user switches the mode to the telephone function mode by operating the switch section 32 (step 
S71 : YES), a predetermined telephone function using mobile communication is executed through the RF section 50 
(step S72). The telephone function means the radio communication of a normal portable telephone, e.g.. speech com- 

40 munication with another party, by the operation of the switch section 32. After that, when mode switching is requested 
again by pressing the "Mode" key 37, the above-described telephone function is carried out unless the end of prede- 
termined telephone function mode is requested (step 873: NO). On the other hand, when the end of telephone function 
mode is requested (step 873: YES), the series of processing operations is ended. If the mode is switched to the RC 
function mode (step S74: YES), and not to the telephone function mode (step S71 : NO), the control section 53 displays 

45 a model selection menu for selecting a desired model from a plurality of types of RC data stored in the memory 54 
[0039] Fig. 1 1 shows the model selection menu displayed on the LCD 31 . More specifically, the RC data downloaded 
in Fig. 5 are displayed as a list in units of devices or models, and a model for which the RC function is to be executed 
is selected by operating the cursor keys 40. 

[0040] As described above, when RC data of a plurality of models are downloaded in advance, and a model is 
50 selected in step 875, one portable radio terminal can be commonly used for a plurality of remote operations. 

[0041] When a model or device is selected in step 875, the control section 53 reads out the RC operation display 
data of each model or device, which is stored in the memory 54 (step 876). and displays the data on the LCD 31 (step 
S77). RC operation display data are registered in the memory 54 in advance as display data necessary for remote 
operations of e.g., a TV, a video tape recorder, an air conditioning apparatus, and the like. An operation which is not 
55 available for a model can be disabled by non-registration. 

[0042] Fig. 1 2 shows an RC operation window displayed on the LCD 31 when a model name "NEC-T-001 " is selected 
on the model selection menu shown in Fig. 11. The user can operate the model name "NEC-T-OOr using operation 
keys displayed on the left hand side of the operation contents. Referring to Fig. 12, when a cursor key "A" is pressed, 
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"CH (channel number)" can be switched, for example, from "4" to "5" by remote control. 

[0043] The user implements a desired RC function by operating a switch displayed on the RC operation display 
window displayed on the LCD 31 in correspondence with the selected model (step S78). Afterthat. when mode switching 
is requested again by pressing the "Mode" key 37, the above-described RC function is carried out. On the other hand, 
5 when the end of the RC function mode is requested (step S79: YES), the series of processing operations is ended. 
[0044] If switching to the RC function mode is not designated (step S74: NO), the control section 53 displays the 
mode setting menu again to prompt the user to switch the mode to the telephone function mode or to the RC function 
mode. 

[0045] Fig. 13 shows the RC function processing in step S78 in Fig. 1 0. First, the control section 53 monitors the call 
10 reception via the RF section 50 and the antenna 34 (step S80). If call reception is detected (step S80: YES), the RC 
function is forcibly switched to the telephone function mode in step S72 shown in Fig. 10 to enable a response to be 
made to the call. If no call reception is detected in step S80 (step S80: NO), the ON state of each key in the switch 
section 32 is monitored (step S81 : NO), When the ON state of a key in the switch section 32 is detected (step S81 : 
YES) , an RC signal pattern corresponding to the key which has been pressed is searched from the RC data downloaded 
15 in step 867 shown in Fig. 5 (step 882). 

[0046] A light emission pattem is generated from the RC signal pattern searched in step 882 (step 883). uniquely 
modulated by about 40 kHz in units of models of each maker to prevent interference with another RC signal for remote 
operation (step 884), and output from the light-emitting element 35 as a light emission signal (step 885). 
[0047] The operation of the above-described portable radio terminal will be described next in detail. 
20 [0048] RC data registration Information in which RC data are registered in units of models or devices of a plurality 
of makers is stored in the memory 22a of the server 22 in advance. Table 1 shows an example of RC data setting 
information registered in the server 22. 
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Table 1 



10 



15 



20 



25 



30 



35 



Maker Name 




NEC 




AAA 


(91) 










Model 


NEC-T-001 


NEC-V-103 


NEC-A-305 


AAA-L-777 


[TV] 


[Video Re- 


[Air Con- 


[Lamp] 


tion <93) ^-s. 




corder] 


ditioning 
Apparatus ] 




PWR 


Power 


Power 


Power 


Power 


MENU 


Menu 


Menu 


Timer 


Timer 


1 


1 


1 


1 


1 


2 


2 


2 


2 


2 


3 


3 


3 


3 


3 


4 


4 


4 


4 


4 


5 


5 


5 


5 


5 


6 


6 


6 


6 


6 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


9 


9 


9 


9 


9 


0 


0 


0 


0 


0 


* 


Voice 
Switching 


Record 


Operation 
Mode 




# 


TV/VTR 


TV/VTR 






A 


Channel Up 


Play 


Humid- 
ity/High 




V 


Channel 


Stop 


Humid- 




< 


Down 




ity/Low 






Volume Up 


Rewind 


Wind Di- 










rection 






Volume 


Fast For- 


Air Flow 






Down 


ward 







40 



45 



50 



[0049] As Shown in Table 1 , the RC data setting information includes pieces of assignment information 93 which are 
assigned to the functions of the keys in the switch section 32 in units of model names 92 of TVs, video tape recorders, 
air conditioning apparatus, and lamps in units of makers 91. For example, for the model name "NEC-T-001" of the 
maker whose name is "NEC", the "PWR" key is assigned as a power key, the "*" key is assigned as a voice switching 
key, and the key is assigned as a "TVA/TR" key used to switch between the TV and the video recorder. 
[0050] A signal code for generating a light emission signal according to the model is predate nmined in correspondence 
with each key. Signal code information shown in Table 2 is stored in the memory 22a of the server 22, together with 
the RC data setting information shown in Table 1. 



Table 2 



55 



Operation 


Signal Code 


Power ON/OFF 


L10101 0011010 


Volume Up 


L00011 0011 010 


Volume Down 


L01 01 1001 1010 
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Table 2 (continued) 



Operation 


Signal Code 


Channel Up 


L101110011010 


Channel Down 


L001110011010 


TVATTR 


L110110011010 



[0051] As shown in Table 2. the signal code information includes signal codes in units of operation contents. For 

example, the signal code of a light emission signal "volume up" for Instructing the remote operation of increasing the 
volume level is TOOOl 10011 010". Each code has a predetermined pattern. Figs. l4Ato 14C show the signal patterns 
of code "L". code "1", and code "0". respectively. Each signal code shown in Table 2 is formed by combining the signal 
patterns of these codes. The above-described codes are formed in order to save the storage area. 
[0052] Figs. 1 5A to 1 5F show light emission patterns corresponding to signal codes "power ON/OFF", "volume up", 
"volume down", "channel up", "channel down" and "TVA/TR". respectively. 

[0053] To add the RC function, when "Internet access" is selected from the menu window shown in Fig. 6, the portable 
radio temnlnal 20 displays the URL setting window shown in Fig. 7 on the LCD 31 . When the URL of the server in which 
RC data are stored is set, the portable radio terminal 20 is connected to the Internet through the RF section 50 to 
access the set server. When the server is accessed, the RC data are downloaded by the operation by the user of the 
switch section 32. The RC data of a model or device selected by the user is formed from the key assignment information 
shown in Table 1 and the signal codes shown in Table 2. The received RC data is stored in the memory 54 in corre- 
spondence with the model name. 

[0054] When the user presses the "Mode" key to switch the mode to the RC function mode, the model selection 
window shown in Fig. 1 1 is displayed. When a TV model name "NEC-T-001 " is selected on the model selection window 
by the key operation, an RC operation window registered in advance is displayed on the LCD 31 in advance, as shown 
in Fig. 12. When the cursor key "A" is pressed to change the channel to "5", the control section 53 detennlnes this 
operation as "channel up" on the basis of the RC data setting information shown in Table 1 and reads out the signal 
code "LI 01 11 001 1010" to generate the light emission pattern shown in Fig. 15D. On the basis of this light emission 
pattern, a light emission signal Is output from the light-emitting element 35, as will be described below. Fig. 15A shows 
the light emission pattern of "power ON/OFF". Fig. 1 5B shows the light emission pattern of "volume up", Fig, 1 5C shows 
the light emission pattern of "volume down", and Fig. 15E shows the light emission pattern of "TVA/TR" switching. 
[0055] Fig. 1 6 Shows a light emission signal output from the light-emitting element 35. A tight emission signal amplified 
by the driver 52 and uniquely modulated by about 40 kHz in units of models of each maker to prevent operational error 
due to Interference is output from the light-emitting element 35. 

[0056] In accordance with such switch operation, the display window is updated to the LCD display window shown 
in Fig. 12. When the volume level changes, the indicator also changes accordingly. 

[0057] When the mode is switched to the RC function mode to display the model selection window, and, for example, 
the model having the name "NEC-A-305" of an air conditioning apparatus is selected, as shown in Fig. 17, an RC 
operation window which has been registered in advance is displayed on the LCD 31 , as shown in Fig. 18. When the 
key is pressed three times to change the operation mode to "dry", the control section 53 determines this operation 
to be an "operation mode" on the basis of the RC data setting information shown in Table 1 and reads out a signal 
code corresponding to "operation mode" from the downloaded signal code Information to generate a light emission 
pattern. This light emission pattern Is uniquely modulated by the driver 52 by about 40 kHz in units of models of each 
maker to prevent an operating error due to interference, and a light emission signal is output from the light-emitting 
element 35. 

[0058] In accordance with such a switch operation, the LCD display window shown in Fig. 1 8 is updated. For example, 
when the wind direction changes, the wind direction indicator also changes accordingly. 

[0059] In the first arrangement described above, RC data are downloaded through the RF section 50 from the server 
on the Internet, in which the RC data corresponding to remote operations are stored In units of devices to be operated, 
and are stored in the memory 54 in correspondence with model names in the telephone function mode. After switching 
to the RC function mode, the downloaded RC data of a model name is read out in correspondence with a selected 
device as an operation target and makes the contents of the remote operation of the device as an operation target 
conrespond to switch operations of the portable radio terminal 20. 

[0060] In correspondence with the switch operation of the portable radio terminal 20, an RC signal pattern that en- 
ables the remote operation of the device as an operation target is generated and output from the light-emitting element 
of the portable radio terminal as an Infrared signal. Unlike in the previously proposed arrangement, no light-receiving 
element is required, and the load of the RC function attachment operation to the portable radio terminal is largely 
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reduced. 

[0061] In addition, even when the RC program has a bug, RC data in the portable radio terminal can be updated by 
a re-download without exchanging the RC unit main body, unlike the situation in the previously proposed arrangement, 
thereby always enabling the remote operation of the device based on the latest version of the RC program. 
5 [0062] Furthermore, when the portable radio terminal is a portable telephone, the terminal which is operating in the 
RC function mode is forcibly switched to the telephone function mode upon receiving a call. This provides a portable 
radio terminal which allows the user quickly to respond to the call and has a large added value without degrading the 
usual telephone function. 

[0063] In the second arrangement to be described, instead of adding the RC function by downloading RC data stored 

10 in a server on the Internet, a portable radio terminal has a browser function. Using this browser function, contents in 
which the contents of the RC data stored In a server on the Internet are displayed, the data are described in a prede- 
termined infonmation description language, and linked data are output, thereby adding the RC function. 
[0064] The communication system to which a portable radio terminal of the second arrangement is applied is the 
same as in Fig. 1 , and a detailed description thereof will be omitted. The outer appearance of the radio portable terminal 

'5 in the second anrangement is the same as that in Fig. 2, and a detailed description thereof will not be made. 

[0065] Fig. 1 9 shows the circuit blocks of the portable radio terminal of the second arrangement. The same reference 
numerals will be used in Fig. 19 as in the radio portable terminal 20 shown in Fig. 3 to denote the same parts, and a 
detailed description thereof will not be made. Referring to Fig. 1 9, a portable radio terminal 1 20 of the second arrange- 
ment is different from that shown in Fig. 3, in that the radio portable terminal has a control section 121 for controlling 

20 each section of the terminal, a memory 122 for storing the processing result of the control section 121 and RC data, 
and a browser function section 123 for displaying the contents described In predetermined information description 
language on an LCD 31 and for outputting various data linked to the content to the control section 121 . 
[0066] In the portable radio terminal 120 having the above arrangement, the menu data set in the memory 122 in 
advance is displayed on the LCD 31 through an LCD driver 51 . In accordance with the operating contents of a switch 

25 section 32 related to the display on the LCD 31 , mobile communication through an RF section 50, Internet access, or 
the output of a light emission pattem for remote control of an electronic device from the light-emitting element 35 is 
carried out through a driver 52. 

[0067] The control section 121 hasaCPU 121 a.TheCPU 121 a executes the above-described control in accordance 

with a control program stored in the memory 122. 
30 [0068] Fig. 20 shows the user's preparatory operation for implementing the RC function using the portable radio 

terminal having the above arrangement. First, the user connects the portable radio terminal to a server 22 through the 

Internet 21 in the telephone function mode (step Si 1 0). Content data, in which RC data of various electronic devices 

are described in a predetermined information description language, which are stored in a memory 22a of the server 
• 22, is acquired and displayed on the LCD 31 of the terminal (step S111). By selecting a particular displayed content 
35 by the operation of the switch section 32 or the cursor keys 40, the light emission pattern of RC data linked to the 

content Is generated and output from the light-emitting element 35. Thus, the user can operate an electronic device 

corresponding to the acquired content by remote control (step S1 12). 

[0069] Fig. 21 shows Internet access processing by the control section 1 21 . The control section 1 21 always monitors 
the ON state of each key in the switch section 32. and executes the following processing upon detecting the ON state 
40 of the "Menu" key. First, the control section 121 displays the menu data stored in the memory 122 4 on the LCD 31 , 
through the LCD driver 51 (step SI 30). 

[0070] After the menu display, when "telephone directory" is selected by operating the cursor keys 40 (step S131 : 
YES), the control section 121 reads out telephone directory registration Information stored In the memory 122 and 
executes a predetermined telephone directory function (step Si 32). When "ringing tone setting" and not "telephone 

45 directory" is selected (step S135: YES and step S113 NO) , the control section 121 reads out ringing tone setting 
information stored in the memory 122 and executes a predetermined ringing tone setting function (step S134). When 
"Internet access" and not "ringing tone" is selected (step S135: YES and step S133: NO), the control section 121 reads 
out URL setting processing information which is stored in the memory 122, for specifying the positions of various 
resources on the Internet. Thus, a URL for specifying the server 22 on the Internet 21, which should be accessed to 

50 execute a predetermined Internet access function, is Input by operating the switch section 32 (step Si 36). 

[0071] After the URL setting, the control section 121 accesses the server 22 on the Internet through the RF section 
50. Next, the control section 121 receives through the antenna 34 the content data, in which RC data stored In the 
memory 22a of the server 22 are described in a predetermined information description language (step S137) and the 
information is stored in the memory 122 (step Si 38). Simultaneously, the contents are displayed on the LCD 31 by the 

55 browser function section 123. 

[0072] When "other setting" is selected and not "Internet access" (step Si 35: NO) . the control section 121 executes 

a setting function on the basis of other setting information stored in the memory 122 (step Si 39). 

[0073] Atter the server 22 is accessed, and content data is acquired in which the desired RC data is described in a 
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predetermined information description language (steps S110 and S111 in Fig. 19), the RC function is executed in 
addition to the normal telephone function by operating the "Mode" key (step S112 in Fig. 19). 
[0074] Content data Is described in an information description language, for example, the HTML (HyperText Markup 
Language). The HTML is a text file and can designate ornament or layout of characters in accordance with a code 

5 called a tag sandwiched between and ">". When this code is decoded by the browser function section 123, HTML 
text data is displayed. As a characteristic feature of the HTML, specific display data can be linked to another HTML 
text. When the device itself has an HTML text for display, a large quantity of data at the link designation can be received 
only when it is necessary. Content data stored in the memory 22a of the server 22 is linked to RC data used to directly 
control an electronic device in correspondence with each function name of the RC data. 

10 [0075] Hence, In the portable radio terminal 120 of the second arrangement described, the content data received by 
the browser function section 1 23 is displayed on the LCD 31 as an HTML text. The user selects a desired RC operation 
by operating the switch section 32. A light emission pattern is generated in correspondence with the RC data linked 
to the selected RC operation. A light emission signal amplified by the driver 52 and uniquely modulated by about 40 
kHz in units of the models of each maker to prevent an operation error due to interference is output from the light- 

15 emitting element 35. Function mode setting processing by the control section 121 of the portable radio terminal 120 
according to the second arrangement is the same as processing of the first anrangement shown in Fig. 10, except for 
the RC function processing in step S78. 

[0076] Fig. 22 shows the steps for processing the contents of the RC function step in the second anrangement. First 
the control section 121 monitors the call reception by the RF section 50 through an antenna 34 (step Si 40). If the 

20 receipt of a call is detected (step SI 40: YES), the RC function Is forcibly switched to the telephone function mode in 
step S72 shown in Fig. 10 to enable response to the call. If no call reception is detected in step SI 40 (step S140: NO), 
the ON state of each key in the switch section 32 for which the contents of each RC operation is linked to the content 
displayed on the LCD 31 is monitored (step SI 41 : NO). When the ON state of a key in the switch section 32 is detected 
(step S141 : YES), data linked by the browser function section 123 to the key which has been pressed is output to the 

25 control section 1 21 . This linked data is, e.g., a signal code shown in Table 2. The control section 1 21 generates a light 
emission pattern from the signal patterns of codes shown in Table 1 and Figs. 14A to 14C, as in the first described 
arrangement (step SI 42). 

[0077] A light emission pattern generated in step Si 42 Is uniquely modulated by about 40 kHz in units of models of 
each maker to prevent interference with another RC signal for remote operation (step S143), and output from the light- 
30 emitting element 35 as a light emission signal (step SI 44). 

[0078] As described above, the portable radio terminal of the second arrangement described above downloads con- 
tent data from the server 22 on the Internet 21 through the RF section 50 and stores the content data in the memory 
122 in the telephone function mode. The RC data in the content data corresponds to remote operations in units of 
devices to be operated and are described in a predetermined information description language in advance After switch- 
es ing to the RC function mode, the received content data is displayed by the browser function section 1 23 in correspond- 
ence with the selected device as an operation target, thereby generating an RC signal pattern that enables the remote 
operation of the device as an operation target from data linked to the RC operation on the content selected by the 
user's switch operation, and outputting the signal pattern from the light-emitting element 35 as an infrared signal. Even 
when the number and positions of switches are different from those of the existing RC unit incorporated in the portable 
40 radio terminal, the operation on the window displayed on the LCD 31 suffices. For this reason, the operabllity can be 
improved, and its application to the existing Intemet system is easy. 

[0079] In the portable radio terminal of the second arrangement, the content data acquired from the server is dis- 
played by the browser function section 123, and the RC operation is executed by a switch operation. However, the 
present invention is not limited to this. For example, a portable radio terminal of a third arrangement illustrative of the 
45 invention has a touch panel and generates a light emission pattern from data linked to an RC operation designated on 
the touch panel. 

[0080] The communication system to which the radio portable terminal in the third arrangement is applied is the 
same as in Fig. 1 , and a detailed description thereof will not be made. 

[0081] Fig. 23 shows the arrangement of a portable radio terminal of the third arrangemnt. The same reference 
50 numerals as in the portable radio terminal 120 of the second arrangement shown in Fig. 19 denote the same parts in 
Fig. 23, and a detailed description thereof will not be made. Referring to Fig. 23. a portable radio terminal 150 according 
to the third arrangement is different from that shown in Fig. 19, in that the portable radio terminal has a control section 
151, which has a CPU 151 a and which controls each section of the terminal, a memory 152 for storing both the 
processing result of the control section 1 51 and RC data, and a touch panel 1 53 for inputting various operation contents. 
55 [0082] The portable radio terminal 150 having the above arrangement accesses the Intemet in accordance with 
menu display and receives content data in which RC data are described in a predetermined information description 
language, as in the second arrangement. The difference is that various operation contents are designated using the 
touch panel 153. Hence, the operation of the portable radio terminal of the third anrangement Is the same as that of 
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the portable radio terminal of the second arrangement, and a detailed description thereof will not be made. 
[0083] The portable radio terminal of the third arrangement has the touch panel 153 integrated with an LCD 31 , so 
that content data received in correspondence with a selected model Is displayed on the LCD 31 as a graphic pattern. 
Thus, an RC operation window in which keys are laid out at the same positions as in the original RC unit main body 
5 can be displayed to give to the user an optimum operation environment in units of models. 

[0084] Fig. 24 shows the outer appearance of the portable radio terminal 150 of the third arrangement. The radio 
portable terminal 150 has, on its front surface, a loudspeaker 30, the touch panel 153 integrated with the upper surface 
of the LCD 31 , and a microphone 33. 

[0085] On the RC operation window displayed on the LCD 31 as a graphic pattern, each RC operation key Is laid 
10 out at the same position as in the original RC unit main body. This allows the user to execute a remote operation on 
the touch panel 153 on the LCD 31, while maintaining the same operability as in the previously described device. For 
example. RC data for "air flow up" is linked to the position "A" of air flow ". When the user presses the position "A", a 
light emission pattern Is generated in accordance with RC data linked to the pressed position, and a light emission 
signal is output from a light-emitting element 35. 
15 [0086] The air flow indicator or wind direction indicator displayed on the LCD 31 as graphic patterns is updated in 
accordance with such switch an operation. 

[0087] As described above, in the portable radio terminal of the third arrangement, the RC operation window corre- 
sponding to the model for RC is displayed, and content data in which RC data are linked to the key positions is received 
from the server 22 and browsed by a browser function section 123. A key position displayed on the touch panel 153 
^0 is directly pressed to generate an RC signal pattern that enables the remote operation of the device as an operation 
target from R3C data linked to this position and output the signal pattern from the light-emitting element as an infrared 
signal. This provides a portable radio terminal which has the RC function while having the same functions, visual 
recognizability, and operability, as in the previously described RC device main body. 

[0088] In the first to the third arrangements, the light-emitting element has been described as an RC operation control 
25 device. However, the present invention is not limited to the use of such a device. For example, the present invention 
can also be applied to a radio connection technology of what is referred to as the next generation, such as the Bluetooth 
system or HomeRF system, which make it possible to connect electronic devices including persona! computers, port- 
able telephones, and home electronics by radio at home or in an office. 

[0089] In these systems of the so-called next generation, the state of another electronic device can be grasped or 
30 Operated by remote control by mutually communicating control commands by radio. In the first to the third arrangements 
described, a light emission pattern is downloaded as RC data in various forms. However, the present invention can be 
easily applied to the above-described next generation system by downloading a predetermined control command. In 
this case, since radio communication is possible, an omnidirectional radio wave can be used, unlike the system using 
infrared rays from a light-emitting element. Since the user need not direct the light-emitting section to the electronic 
35 device as an operation target, the operability of such an arrangement is greatly improved. 

[0090] In the first to the third arrangements described, the portable radio terminal is a portable telephone. However, 
the present invention is not limited to use with a portable telephone. For example, the portable radio terminal may be 
a PDA (Personal Digital Assistant or Organiser) as far as it can access a server and output acquired RC data to the 
device as an operation target. 

40 [0091] The portable radio terminal of the second arrangement described above stores browsed contents In the mem- 
ory and reads out them from the memory as needed. However, the present invention is not limited to such an arrange- 
ment. For example, the contents may be downloaded every time that an RC operation is designated as an RC function. 
[0092] As has been described in the illustrative arrangements above, unlike in the prior proposal, no light-receiving 
element is required, and the load of the operation of the RC function attachment to the portable radio terminal is largely 

45 reduced. In addition, even when the RC program has a bug, RC data in the portable radio terminal can be updated by 
re-downloading, without exchanging the RC unit main body, unlike in the prior proposal, thereby always enabling the 
remote operation of the device based on the latest version of the RC program.. 

[0093] Since remote operation data is received in the first mode, and a remote operation signal is sent to the device 
as an operation target in the second mode, the remote operation data can be received by a portable terminal capable 
50 of radio communication, and the RC function can easily be attached to the terminal. 

[0094] Even when the number and positions of switches are different from those of an existing RC unit incorporated 
in a portable radio terminal, the operation on the window displayed on the display means suffices. For this reason also, 
the operability is improved, and the application to the existing Internet system is easy. 

[0095] A portable radio terminal which has an RC function, while having the same functions, visibility, and operability 
55 as the existing RC device main body may thus be provided. 

[0096] When call reception is detected, the portable radio tenminal can be forcibly switched to the first mode to 
respond to the call. This provides a portable radio terminal as a portable telephone which allows the user to respond 
quickly to a call, which gives a large added value without degrading the usual telephone function. 
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[0097] Since a light emission signal corresponding to the received remote operation data is output from a light- 
emitting diode, a portable radio terminal having the RC function of an RC unit which has previously been proposed for 
the remote operation of an electronic device can be used. 

[0098] Since a predetermined control command is received, and an omnidirectional remote operation signal, corre- 
5 spending to the command is sent, the illustrative arrangements described can also be applied to a Bluetooth system 
or a Home RF system, which has received a great deal of attention as a radio connection technology of the so-called 
next generation, and makes it possible for connection to be made to a range of electronic devices including personal 
computers, portable telephones, and home electronics by radio at home or in an office. In addition, since an omnidi- 
rectional radio wave can be used, the user need not direct the light-emitting section to the electronic device as an 
10 operation target, and the operability can be greatly improved. 



Claims 

15 1. A portable radio terminal (20) having radio communication means (34, 35) for receiving, through a network (21), 
remote operation data including operation information and remote operation Information con-esponding to the op- 
eration information for use in operating a device as an operation target by remote control means, storage means 
(54, 122, 152) for use in storing the remote operation data received by the radio communication means (34, 35), 
input means (32) for inputting the operation Information, and remote operation signal sending means (35, 52, 53, 

20 121,151) for use in sending a remote operation signal for operating the device as the operation target by remote 

control on the basis of the remote operation information in the remote operation data stored in the storage means 
(54, 122, 152) in correspondence with the operation information input from the input means (32). 

2. A terminal (20) as claimed in claim 1 , wherein the radio communication means (34, 35) communicates with another 
25 party by radio in accordance with the operation Information when a first mode is set by the operation information 

input from the input means (32), and the remote operation signal sending means (35,52,53.121,151) sends the 
remote operation signal when a second mode is set by the operation Information input from the Input means (32). 

3. A terminal (20) as claimed in claim 2, wherein the terminal ( 20) includes display means (31) for displaying infor- 
30 mation including a character, and content display control means (123) for, when the second mode is set by the 

operation information input from the input means (32), displaying content data linked to the remote operation data 
received by the radio communication means (34,35) on the display means (31). and when a predetermined item 
of the content data is designated by the input means (32), outputting the remote operation information of the remote 
operation data linked to the designated item, wherein when the first mode is set by the operation information input 
35 from the input means (32), the radio communication means (34,35) communicates with the another party by radio 

in accordance with the operation information, and the remote operation signal sending means (35,52,53.121 ,151) 
sends the remote operation signal for operating the device as the operation target on the basis of the remote 
operation information output from the content display control means (123). 

40 4. A terminal (20) as claimed in claim 2, including display means (31) for displaying information including a character, 
a touch panel (153) which provides the input means (32) and detects a position pressed in correspondence with 
information displayed on the display means as the operation information, and content display control means (123) 
for, when the second mode is set on the basis of the pressed position detected by the touch panel (153), displaying 
content data linked to the remote operation data received by the radio communication means (34,35) on the display 

45 means, and when it is detected by the touch panel (153) that a position of a predetermined item of the content 

data is pressed, outputting the remote operation information of the remote operation data linked to the detected 
item, wherein when the first mode is set on the basis of the pressed position detected by the touch panel (153), 
the radio communication means (34,35) communicates with the another party by radio in accordance with the 
operation information, and the remote operation signal sending means (35,52,53,121,151) sends the remote op- 

50 oration signal for operating the device as the operation target on the basis of the remote operation information 

output from the content display control means (123). 

5. A terminal (20) as claimed in claim 2. including mode switching means (53a. 121a) for switching the terminal (20) 
to the first mode upon detecting the receipt of a call. 

55 

6. A tenninal (20) as claimed in claim 1, wherein the remote operation signal sending means (35,52.53,121,151) 
includes a light-emitting diode (35) for outputting a light emission signal as the remote operation signal for operating 
the device as the operation target by remote control on the basis of the remote operation information. 



12 



EP 1 087 355 A2 

A terminal (20) as claimed in claim 1 , wherein the remote operation data is a control command, and the remote 
operation signal sending means (35,52,53,121 ,1 51 ) sends an omnidirectional remote operation signal for operating 
the device as the operation target by remote control on the basis of the control command. 
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